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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device having good 
visibility in a wide visual angle range. 

CONSTITUTION: One pixel 15 is divided into plural regions (a, b) 13, 14 
where orientation directions vary and plural regions (A, B) 11, 12 where 
the applied voltages vary. Since the regions of the varying orientation 
directions exist, transmitted light characteristics symmetrical in the 
vertical direction are exhibited. Further, the area ratio and applied 
voltage ratio of the regions varying in the applied voltage to each other 
are adjusted to releaf the dependency of the low gradation display on 
visual angles and to improve the visibility. 
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HS****©Etfi#fti©Ji»*«* (a, 

b) «h«ffc©TO[l€ffi;0Sg&3S« (A, B) fc#Wf 

*. Ei«*ifli©Jia:«««3i*iMrr*fc», ±T#ft(c 



13 *K£a 



14 fXttb 



SSE^ffiS^-Smffl (m&2£U:©i8S&) ©£»£© 
m%.&t>Hft*>t£Z> (nxm) <g©®i&fr>S&3?&fl^ 

sk±<D&mo omfrzuzmMmmsm. 10 

[0 0 0 1] 

mm-tozmftm *mw\m&m*$iwizm-?z>*> 

©T&So 
[0 0 0 2] 

x - Ymm \z mm? ■& tiffiao Tm&ft?®®% * 

fflWtZ Z. t fc«fc Qlf««*ftff a5**T?»*. 
[0 0 0 3] II^XYYMJJXII O^MHBHl) # 

feytf©± 3 £***©***»*< fc*fc, 31*3 tffc 
(MKB*) *«jR3tt&V»H* (#311RBS§) 
C*^5*«l«IEE©^/hS<aS. £©£«>, 

'maa>b9zhimTr*mmifi3zv*. z.<D3>h 

?x HfiT©W«*»*. 5^*7 

[0 0 0 4] »*h7>3'X^ft*ftawS«fc«ffl'r 
ia±*qt«-C**fflfttBHtt3 0*l/«»!S:<, 

[ooo5] jfHTf, b*£3#$ju *n*n©«« 

y^Tvf^-Th'J^X LCDs a-5»y ^l" 
•f-x^— ;v A— 7 l — > K. 

U— V, H. 75>^ I J>, M. 5?3>V>, K. 7D 
Xh A. AW, 1 9 8 9 SID -f>^-^->3 
?-JV -»#-77A jHirxXb 
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s using gray-scale inhalf 
tone method" 1989 SID Inte 
rnatlonal symposium diges 
t of technical papers) 20l 
1 48^$5W4#i 3 P2-l 2^«, #HI¥ 
3- 1 2 2 6 2 1 *£MR*H) unttH 2 6 lZm?£v 
K, n>x>-y-Cc 2 , Cc 3 SifA-rs 

*£HNIM©ttMttCL c 1 , Cl C 2 , Cl c s K 

[0 0 0 6] KTTtt, £©ill»T?aaiWS:***HHfc 

(tn> twjftftWMfw'e-PiwiwsnTv**. 

H2 7KTN*-H©«E-«Ma|Wt**i". C©« 

ff-aawttfc*^Taft«^^Jt«««K»a»a© 

B3§«ffi2 8 lftMtA. B, Cfc3*HHL<T, 3>x 
»02 9©«fc5tfc5. *>U 02 9lC^-r«fc5tmE 

v 1/StpujDS nntf, ■•AMWttffttiMMtr* 

«t. fHtB, C «£««*«#«©»*#&«*£* 

c. «EV2«tfflaanntt. «*B©«Att#tttt« 
flrr**». «*a, c©twifla»ttJ4«K»«»-e*D, ■ 

*». *£EV3©*£Et>£C*. r©<k5!C, H2 7K 

[0 0 0 7] *fc, B*Wtf©TN«S©BaiRl*lRl* 1 
8 0° 315 2'3©«fc*HW»Efc'M!*>ttW*. 

(MAO. K. H. ^>if-i--yai-)V f^X 
7*W U*— ? 3>7rI/>X 6 8^—7 19 
91 ¥, K. H. Yanglnternational 
Display Research Confere 
nee p68 199 1, y. 3-f$r5, yf'flf 
^ 7* -f>7*/-v'3> x-fXTV-f 798 
^—5? 1 99 2^, Y, Koike etal So 
ciety for Information Dis 
playp 7 9 8 1 9 9 2, K. HJ 6, 9*l\ 
> f-fX/H 5 9 1^—71 9 9 2*P, K. Ta 
katori et al Japan Displa 
yp 5 9 1 1 9 9 2*««r»B»W06 3-1 0 6 6 2 
4#&#U #M¥1 -8 8 5 2 O^S. Mfl-2 
4 5 2 23^S#fi§) r©JSa*03O, 03 1^ffl 

©M i fe^^ft#tt©*§l' : >*fift^|Bl«< «B3J«© 
^©S^±* ! 0*iRj^©«^^t;t?a&So a*, 
WSE*^©«ft«H« t **< a**5 fc**©Elfll3Er 
Zfctb. E©fflfcft#f£©*!f^:frfStfi#ffi& 
±T*I*I t bt ViSo 03 0 ©fe&*lRl^*^ffl©±T 
^rinjKMJfBLTV^. S3 0 ©fc8rtofc8«j8*«W4* 
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ft©JB*r*ft#tttt*3<. 03 0©**l«lt8iiWa 

03 l\Z7jk-?£5\zm%OWcMifal3fa*2ft 
WU «fW (a, b) -e«EWJP»fcS*f*iai*>6« 

*3»»**b 3 1 2©**©JB*f*Jl*tt»**<a«- 
;&K:««*Sntt. Iia3 11 ©««©JB«f*ll*tt 
Kfcfc*<&*#«*b 3 1 2 ©«Ell©ffl*r*H#tt»* 

a<as. a±©±5fc. mm^tvr^mmm 

3 1©£**I*I GKS1B©±T*IW £5&fc«*efi 
oTfc. H*f*ft#tt©JBfl:tt*2<»:0. 
tt^^nSo K±©J:3fcUT. B(^rtTSaitI*lS]* 
»«f*Jlfcfc±0. *5SH©±T#fl8Aft#tt«B 
ftrTS 5. 
[0 0 0 8] 

*»fctt+»a»***tf*Ct*JT?*ftV». 0 3 
2 (" 7 y-fH-tfa.-- 1>>f-T>!f)\' l0-i> 

X LCD a.—9>9 T A-7h->-^WX 
■ir-;> F" 19 9 1 7-;Uv—" A 

Wi de-v i ewi ng-ang 1 e 10 in 
ch-diagonal fulcolor acti 
ve-matrix LCD using a hal 
ftone-grayscale method" 19 
9 1 IDRC 2 5 5~2 5 7±0««) 
5 0X©£*©«ft*fcC*fT*a«**fc*C*?K £ 
©aa*H:»il«wefc»*T«. 03 2(c^T<t5lc 
£©#S©TN©jI«5«, *jRW±T#fi]©*flste*f 

#5 fc0 2 7 ©WEEIBBBYOTaftttfiFttfboTVi**: 
»"C»*. *!1T?. H2 7©«EE«HY©aftft#ttft 
■a 5te«**»lct-*&»fctt. £ 9*i*&mE£TOIL• 
[0 0 0 9] JEC0 3 3 fc^T<fc 5 fc, 8 pgHWa^f© 

aft-wwwio- i o ° nmowii&{£~ef& 1 n 

J^»2Bn©WI*#^l'Tb3;5ittMttlfc* 
LTtAfc. 

[0 0 10] *fc, fg 2 ©«#&■?«, ±T#ft©« 
ft«ftfc#UTBMI©K«*«miW*C iJ4T*S«t, 

B3 4MVJTK«t5. 03 4lC^1-.fe5iC, ±T^ 



#ij¥7-2 8 0 6 5 

-rsaifiHc**^. *BW**©a**S*^**l*I 
t£&5. EOfcft, jEB («A0° ) T©Pt^©S5i 

{t-r^o rciac, »2©tt3fcsris-ptt, wmm< 

[00 11] 

[KBS«ft-r*fc»©*R] *l©*»Wtt. -"3© 
*ft©Bl^lSl« t *&*n« (n«2&± 
©g&ft) ©«*i*ftfcl^T*«BE#ffiftfc*mfl 

mB©««a> & a* ^ sflD&sns. 

[0 0 12] gS2©#«3B», — 3©a*B*)WK*t 
fflttf-fcWEEtffiJifcSmfl (mtt2EU:©B«W © 

s a o . *s^£fl^*©effl#ffl*«fc* 

nli (n»2K±©a«*> ©«Htt»&aS!Ifc*»S 
[0 0 13] 

[flUSl »l©*«9iK'3V»r, R«©«»*#*.T- 
•p©*SB*>9* 1 8 0° BW*lfll* t fta*TN©2'3© 
®# (a, b) iC^tJ^nT^D, iSHCWrslffi 
#Jia*2'3«* (A, B) fc4MM*nT^S»&t« 
fctDKWT*. KT©»WB. H*J&*3Mg 

«±©SBlRl^[6H^iiJSnT^S«^ 3 •sfiUOWJO 

[0 0 14] E©#&, -^Ol$B2X2 = 4W© 
MtS<D&5\£ft*iZft"C»&. £©££. USA11, 

®«b 1 2©«ftfctt*n-fn*a<&«E«»fflDpan* 

fc«&> 0 2 fcjR-T J: 5 lCft««TW#9lJint£Efc«T« 
S&$Sj&tgfc5. £fc> WKAl 1. WHB12B1 8 
0° Blft*lfiI« t Jia*«B*a 1 3, «Utb 1 4«*n* 

n^trfcje>> a*«:'Bft:a#fc«^©ajMs«fi:ttBi3 

©±5fcft*. en* 6, *afc«EEftBWlUTV»<t 
WMWfc**aat»3Bi»TSjO«*«!:t«»»**. 0 

2TB. l®$T3(t «*A*Ctt«EV2fc«ttBT 

tt«EV3K#arr*. b*ai k ®«bi 

2©ffi«tt£iS^ML, II*£#:iL-T©»B** 
«#©SiI##*£#A 1 l©T3<fcD'>L*#V>T4©ji 

«*e±(c«figan5j;5K-r5o noirea, mm 

B 1 2 \ZttLTm®A 1 1 ©IMS/hS < inii;©i 

sfc-rsntarc**. fiu©±3fc«jwi«, 

*V»»1PWI««IWCB. ®«A, B*fca^ft#14© 
/>aVi03©Tltt«tCa&O, ■S^fttl/TfflAttl* 
ft*s^v>. ifc, «2HMI^^iC». «l*AHSi 
4 ©«tBfc* D«*BJ4aa*T 2 ©«SiCft«. 

r©t#^ii^B. tm®Ar\$v$M?z> 
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■fadta*?**. cnictD, 8ii»tft«v>T<&liPIW 

[0 0 15] KJt©*l©#»Wtt. 1 
©$*£& t« 2 «DflE3to^*ft»*t»*fcll«© J: 5 

K»bn*#, -MTrttfc^. «i©«**«rraH2 
t,T, §rfc&m3ft#tt©'>fc^flg ®3t?©gia 

$T3) ftfPDBU !inft=lr3»KSfflf*C4:KJ:-o 
TISLT^S. Z.tl\Z&r). «l©fl£**}*Tf , b»2 

[0016] *fc»2©*»tHK: , 3Vi-cH5*fflv»raa 
i!Bft*w*»irr*4a«4ft^. a««©*&, -is 

* 3 #*J*jS©¥ft left* E 1 «'>ft < . w < o#©H 
*©*6tf««#JSl/rttSi:fc]9»*V>. £©&», - 

»*n*t-t©»»iii*©'frttT»±T*iftn?»»a: 

Mt;:*BJIfc5€ffi#ran3tt3 2a*©«« (A, 
B) fc*HIU 2IB*|ltt»fcBW*W**ft***« 
C©»*irt»*wP*tbr«, Sl©»9BiH«ft3& 

*a*#&ns. a±©«Wtt»t>«**«^^v>r© 

[0 0 17] ^fflWWTttTN^-Ffc^VsTJfitfc 
HiCAtJ-C, H3©T3©J:5a:*fttt 

«. «i©»ai i E-HT"bH«©«»* 1 ft6n*. 

[0 0 18] 

3>»Bth9>5?X^7WaHRftfflV>fc. £©J$Hh 
(TFTSI) ©B*lMXS10 0/i 
mX15 0(tm(OWiVsfe. gi6 tCTFTffig©^ 

*-n^n©*f[B)*ffi (A, B) fcftfc5«E68* 
BUPSttSiSfcl/fc. ^©»fS0&0 8!C^f. #l« 
«*©»«»& ffl^A 6 1 tm®B 6 2 ©ffiBJfc**4 : 
6ift*J:3ICft»&. TFT3S«tfi*^3«tl 
#, TfflHHefcw-ri^lc, #ifilWItaK#lfllK:*HH 

sns^ttfts, 

[0 0 19]-*, £H*S*fc-#«U 



#g§¥7-2 8 0 6 5 

if^^iRjo&wtt, 07©x@iaic^-rxe}cj;o 

TifLfc. 0 7 (a) IC^T±3}CTFTS«±}C# 
'J-f 5 PttKCWIfttAl/CAIl7 2*»«l/fc. £© 
07 (b) K3RtJ:5fcattt*«*9K>yi*T?B 
iRjffiSLfc. 07 (c) ©<k5(C7^ hVv'X 

U 07 (d) ©J:5fc**b*ia*j»liltl33!!*l«fc 

©W«4*L<&*«fc3fcUfc. C©g, 7*hWX 
h7 4£P]fiL0 7 (e) ©fflRSffftE 

H*©*«4lrtllft* 5-7 / ^ ft*i-*»ftaHR*t 
»l/r*>fr3&. W*K*6. 

a*«H±#MB»f6±5lcaD^t>*ft:. * 
v5=-y^*Jlftl««©IHII»CffiXbTN«J6*#fc. 
BWfclMHMJl^aWDZL I-4 7 9 2fc2K9* 

€s^©ffl*^tt3Miafr*«fc5fc«*fe*K«t»^ 
8*. 

[0020] mz, mmzmwkh7>i>x&*mwifsK 

* C t K J; D ftlWi©a3a*oA*tfei?ttftti)fe 
£©&» 2 0©^FB)SSlCB7l/-A^tlRlC^« 

©»&£W;toU fflU JBWotMW 1 !. 4V©M 
*l»^J;5fcWei/ft. ^©i:t©S3S$©«ftfe#tt 
©JWMI**. H9lC*-r. H*©ft»K, 2"3©#W 
3ffiW©«BE^& 0 V t Lfcl»©«fc*S*ftH 1 0 

T. rnfrs^ftiiSfc. «*a, B©**fc*>*»s 

«E©S*1. 4VfcRjrr*H£fc«kD, SS2PGrP© 

[0021] jgi©»w©»2©sawifc'3^'rRwr 

FTS«M©WIHt*l 1 2±©-^!cK^l 13* 
#AU CtXft3>5 i *itTMA 1 1 9 tiWB 1 

l l 1 0©«*lcWJpan-&«EE«»*tt*J:5fcl/&. 
fMA, B©ffi«Jttt4 : 6fc»SUfc. ««A©M 

\zmnzftz>n&*, «*B©«*K:wiiian**E© 

1. 6f&£ftS<fc?t;:&ft;Bll 1 3©J?3£2. 2/tm 
iibfe. &«001 2SEWTKTKWr*. S!l©* 
*«fcifi^fc^fc±D5K>y#l*W*l 8 0° HftS 
«*a. bSfPrtUfc. ^©^WS«a, b©6itt«« 
Kft*«fc3tef££U&. c©*, fflV»&*fttUTlB 
tfmerttAn-0. 094©ZLI-4792 
^tt® KfeA'f 5;V©H-/1>hS:/gXbfc^£ffl 
^©m> »l©««#!i:H«HcbTTN«|jft*fP 
^Lfc*s> C©W*^**y^*6. lumtbft. Z. 
ntt. ¥ff«3K«MC*ttS 5 5 0 nm©J6ftfc^-rs 

ctus w-r ti«!l©*«©3te9«imT < 5 fc® fc^^H 
*»»6n»:vs. *Jl"ff, ZL I -4 9 7 2CtM7f 
F-/t>h*aXl/fcH— ©*V y^MffflTNl 



[0 0 2 2] »lffl*ll-fe;KOjWBh5>3?X3'teB» 

Ufc. «£*t*ftH 1 3 fcjRf. H 1 3 fcH 1 0 SitK 
bT»**J:5fc. *2, 3MI©»l*©aUMfc#tt 

[0023] »i©jrao»3©JdWlfc'3V»*aKWi" 

5. #3aM!fc4SV»T»4, Jd*©*2©Sa*«iRI*fc 

©K«t7fc*>^M«£«1~E£&<- si©*Kb7 

gSSfSSEbT. -feJV^W^*6. 3/imfc«*EL 

6. ^V^-y^ftZL I -4 7 9 2t;*H 5;vh-^ 

«fc3tHS§EL&. c««»i»D*t>*!t«*Wl'*» 

»u «*«Tf«*fe*>fc«i*ttx^fc. Max 

rs t-ia*rt©*Ma«««»/tmff©*«©««* 
*fc»jMi-rv>*©)WMBsn&. Jima. #«mm 

*©Bfl#W*t»fc«fc®'C**. ^©9 0° y-fxh 
fit, *T?y^Wft*©*-f!Wl'F-^>McJ:-3'C9l 

[0 0 2 4] *Kh?>3?X^fcWWt£E*ft» 

1 4 fcjRT. H 1 4 tH 1 0 fcJttSLTfl** «fc 

it, )B2, 3»w©ai»©^«wt*»*«te*» 

[0 0 2 5] »l©5Wi©JB4©§ldMIK'3WTBl 6 

©*SI^ t l^^^^^t?SM*aS:i§ft)l K «fc 0 »* 
U il©tS»«l«»fcBi»an*«£E!!«ft!S:*J:5tl/ 
fco TFTlfil 5 5fttf*fKa*«l 5 3±fc#'M3 

tf > 2f#to#E¥fr ifc * <t 5 fcW*««« 0 

*j?=7^Brti* I #5n*±5eE«i/fc. cot*, 

4. 1/imlClIlfc, E©^> *-f h* 

Cffli*, JB*r*»#ttAn = 0. 09 
4<D*-??vtm& (ZLI-47 9 2) ftflUfc. * 
t, # U X? V > 7 ^ ;VA 1 5 2 

fcffl*U C©-ttM#*W7tf>^l^li¥fft^ 
*J:3fc«*te>l'fc*Dtfttfc. MHE15 20U*- 
T-f->a>SAnd=-0. 3 8 5, *€^7Xt^ 



ft*±5Kft'3TM. H©*^3?=7X-fe^t*MHR 
[0 0 2 6] *fc, WWEEMMh9>3>X*'fc«& 

u #Mw«Et*»taaji*©aft«#tt*w 4 ft. 
®«A©{atfttBiinsn5«E*> ®«B©SKfttBijn 

sn*«EE©l. 6«ifi:*.fc3CK£l'fc. WtA, 
B©H«tttt3 : E©HJg*S*«Hl 6 

t^f. Jfc*©fca&fc, Mt«©*«**fcfc««iEE» 
«*f?fc>&l*»£©Hfe8*ftHl 7K«t. En*> 
6, *JHWftffi^*!lifcJ:D. ®PtP**©«ftft# 
tt#*3 < SoT*DMWlflI±tTH5C 
a. E©J:i>fc*MHtt. **E-FtLTTNfc|R* 
E<h&<. «©***- FT?**^*"?**- 
3*^tt«ft^fc«fc5&«*©«* i e- Ftfc&ffiW 

[0 0 2 7] *fc*2©*S8W©**«t'3V»T3fi'< 

«t. ^«*±©-*t»fcits#jfcu -is**^ 

*A 1 8 1. ««B 1 8 2 fc-»WU&. £©£#«*£ 
Al 8 1, «85B 1 8 2«4 : 6 ©B8Ufctfc*<fc3 1 
Ufc. «*A©«illtW!lDSn««EE*. »&B©i£fl 
KW»«n««E© 1 . 6«fcfc*J:3fcKftl/fc. * 

5iX^-H^&t^tf>^*|Bj*^r6]S©®^a 1 8 
3, ffttb 1 8 4&ffr£bfc„ S^ffi^tbTB, ft 
«a 1 8 3, ft#b 1 8 4©ffi*tt*UV». *flRl*« 
<b, TFTlS©««ia, b J: 9 fc?*:'* 

[0 0 2 8] *C, JWh9>3?X^t«WIE««t 

ut, ft»«t*tf*»a*©«ftft#tt*sisbft. 

«WA©*ftKB«IP3n*«ffift, «*B©**K:ffl» 
Sn*«E© 1 . 6«fcKSUfc. «SIS*ftH 1 9 t 
asf. 01 9 tig 1 0*jt«l/T^SJ:5t, H2, 

3 »«©aai*©aftft#tt«»*«fca»s*iTvs* - 

[0 0 2 9] ^t^*@^SJ-rSffi©^»t^^T 

«wr *. h 2 o b» i o%w<d%, 5 ©si«js^-r^ 

^«^SM©T FT7H *«©¥ffiEI t HTT* 
So Sfi8i«»5X»iR2 0 0±fc«iAtfCr*15 0 
OA©ffSTfX/^y^flWU*ME««, y-Mlffi2 0 

i ts^§sm@2 o 5, mmsMM2 o 7 ss^t 

£©Wf©&JS«»£Cr©ffitTa, Al« 

©*n^^4. snrvi*«i^-fn©«^T! 

6 ns*tr ©»&fc*ViT *>*»5B©*R!Wt 

ttaiabavi. MViry- bmmm 208^5000 

A, #^SS i^2 0 9£3 0 0 0AS^5XvCVD 
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m-emmtz. #i&sss iigfty-hsffi2 o i±k» 

5 0 OAX^y^J*Kl/T»lffl«3lHMi2 0 4i*2 
©■*«*2 0 6*H«t*Rfc»JS6T*. Jio«f, £ 

1 ©B^ffii^ 2 ©HsK^WBlttiKa©^**-- H 

mUftfg 2 ©■*«IiC#l/RI**> & 2 f&@£*£ < IS 

jtu /-vu#>7-f h^e-H^tts^n^^^^S 

flf/hS<«jebfc. »>TCrtlBOOAXrt»** 
BLTfi^W. V-7fl2O2tHW>SS2 0 
3 fc'ftttfcflWW*. #«tSI«f«)t-S9?i** 

*fcfiaonr**Siflss i ft 2 o ooamlttft 

S!#ftgS i»*h9>5?X^"T?»d6b&J8»» 

5. £©&, 02 2©2 2 1 ©*IflIt^9XS^#fc 
Klfll&S&fTV^ HWT2 2 hft$g 
U $eiC^5XS«^#: ; &2 2 2©^fRjtcSB[SjMa5 
fftti. *©*, W?*h*l«rr*i:2 2 3ffl«ttte 

is 2 2 1 ©aflfcEiaaiatf&an, 224 ©««ica 

2 2 2©*w©BW«ra* t asn*. c©ewKtA« 

©«*© 7 / Jl' h A # 3 *K± te fc * J: 3 teB IWK 

«SKi/^. -**9-7-r^a&R©Eiwaafctt2 
2 2©#to£itsw-sj:3icEiM^*K£ci'fc. c 
©i©W0^i/f^ ^ 1 mumztzzz 5 me 

l*«lt«»Kl/fc. *&, *9-7^^fflR©BlfiI«rai 

tint, TFT©^fisnfcs«©sai6iMa!tiM^ 
fc, ■*ic»*;"r*«»ft2'3©««K:»it. -Wftt 
2 2 1©m 2 2 2©#|6]i:9 OflEfcDnfc#flllcE 

#?-7-f/l'*©**«a9£fctt> i&Hft&A, *f± 
Lift «TWR««mr, UMh Jty*9-fh«t* 

[oo3 0] ftsn&**«*»«©*ft»tteH2 1 
fc^-r«t, ^33, 0 3 4 tc^$nfc^*KS©^tftS 
^■©sftwtfctttTfMiiaw^oaAWtt** 

[0 0 3 1] c:©±53S:«l*ICl-5i, £3£ftffi2 0 1 

&snfe«Mff 2 o 5Kisigfc«$n, vfrbmi © 

H*SS 2 0 4 t» 2 ©H^«® 2 0 6 «SGK«M« 
2 0 5 tWfi«$nsfcJ5^1 ©H^*SS&t^2 
©H**B«fcfctt»fco fc^EfteMPTS - t*T5M6 
tU*), «*©H*4MWfi*ftft*»«©«« 

035) fcjt^t, «i£#wra*Aa^«&aHt-r« 
jii:*fsriBia*. set. -€-n-en©iB*««-tfctt 

mmm&rmm v & t s©»M0S3SS«©aai«!trc w 



; 6 ) #|fi¥7-2 8 0 6 5 

10 

6&V». Sfc, ■artToEfo*!*® 

* 0 3 4 Tt*3 ft* <fc 5 a«*©El«iIiMBS! 
©&HS* *?©aa SifiDUfc fc * fc jg c o TV>&n 
>h9XhCDttTWB!16av>. £©*». 02 

[0 0 3 2] 0 2 3B^««S3tJfc4>i!ll/&a?ft* 
SftEfflTFTTWOTfflHtWBfHT?**. 
Hg^5XS«2 3 0±fcMHTa£2 0 0 0A©JS2 
10 TW/Xy^JMU**!* ^-hS@2 3 1 k8m 

mmu2 3 5 c©i*©a««w:T 

a©tl:Al, TaN, Cr*04im 

»snrv»««tvifn©»&T'b*»iHtt*3»Tr**. 

«^ry- h*fi«ft 238ft500A. #sms i is 
2 3 9«3 O O OAS^?XTCVDSt»it«. # 

ass i«e»ttfc»d6U «v»-aWi«re*aEfc 

>5?£A®£5 0 0 OAXA-yMIl/TllOBf 
mffi 2 3 4 fc» 2 OIXM 2 3 6 RtftB 3 ©H5ii«I 
2 3 7*raftfc*ttfc»(jf***. JB1&SSB3 

5 lctttt«S«tf t* 1 6J8 3 ©MMMtftttt- 
*. 3 6 teas 1 a> 6* 3 ®MnftMft1Mt®*aetti 
tc£W»fc»&S<k 5 K» 1 *» em 3 ©MtttKttffl- 

©5#^Sm@©^©2& 0 fct£T©iS***#£fc 5fc 

«BM»©***-Plc.kt)Jl»*. HWCrtlB 
OOAX^y^«KUT«WtS. y-X«2 3 2 t 
HK >M 2 3 3 t M*H»*r«. MiSltffl 

»«fc«WlT**fiEfl:S i ft2 0 0 0 
AMLTTFT7HIS^St5. 

ffiW©h7>v J X5'T'fe*^HJtt^TS«.o 
^©^, S6IC231 0©««fc*ftttX«©**^k 
T--1- )V Ytiifi 1 «filT©Eftiie»J*L». 23 11CI 
«fc*ftffiA«©*ft©^^-f ^ hft* 1 3 «K±©E 
[fiaBt*/^^ — >»JSW*. *©«2 3 1 2 ©^iSjlcBft 

^c«2 3 1 0©«Wfc»rtrt-**5-fflS©«WfCtt* 
SftA^©^^©^^?^ hft # 3 SK±©BIrI^ 
ft, 2 3 l i©««fc»*rr*A?-7-f^aHR«© 
•tfrCttWftSEXft©**©^^/ 1 «KT 

Ka*±5KESlEftatf^^'->»<ifr*. 
FTEOE«CeFrtltBff9 0S^n5<fc5icEtftI*lR)ft 
M^L, EfRlMSftff&3o SSViT, TFT7WS1S 

t*^-7-f^aw«»o-ft*>*. »ftax, »± 

bfcft, ffi^*«ft^©f, BttHK. A*y^5-fhftSS 
50 i«Lffltft«a«S«ft^«**fc. 
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(7; 

u 

[0 0 3 3] 0 2 4H*St«*iO*tfe"«MNbS:* 
ft*^gB©TFT7W©¥ffl0tBfH0S^"f. * 
fIW5Xii2 4 0±tflitfCrSl 0 0 OA© 

#Mff*$ 2 ©HiSliS&& 2 4 6 SMK»*i'«. 
HO^MSIBCrOttKAl, TaN, Crlffl 

*5MIItt#»Tr*S. Sfc, S^SSffi©-8Kt^S 

8&4 0 0 0A. #ftSIS ig£2 4 9£3 0 0 0A£:/ 
9XVCVDJSTSMMV5. #.§«S i KftAttHMt 

u m^TmmmmrbzmM >wm* 5 0 0 a 

©Iff, Ml £fg3©Hiii*Stt£TOt£m&3 < i:5fci B i 
* 6 fc« 1 fcJB 2 ©n#«.l*ttR 

t5it%TfS. 2l©WP3tS«ffi©^©S&i3K^T 

'©■*s«)i««a6a<it)AVJ. *&, *i©b** 
ffitSI 2 ©B*«ra«i«ii©«^- h t± 0 

5. IWCrSl 5 0 0 AX/^^lSIUTfl^S 
S. V-XSffi 2 4 2 £ H 1/-Y 2 4 3 *M*CB 
JOT*. #HS 1 «|>0*-3?f ISldfifcXjf 

SSgftS i £2 0 0 0AJWl/TTFT7W«* 
55«a**. *«««n?l45 1 v*^xy9^!#«RS i 

©h5>5?X^Tfe*38W**«lT»«. H©«, EM 

nvv?* h*iaiwKft*wSEM*^as*fc. £© 

«£tettlH*rt© 2 -3©H*«LhK:»S*JiEl^f W© 
«&«#<OErtl«fcW6nfc. E©«fcfcttJWM» 

'E©B*««IIJ6fcfcV>T». »l©3SW©*5S:*n 
[0 0 34] 

C^BJ©^*] K±©±5fc, »iRrW2o*m»t 

c tfcj; oa«tt©avij£Vi!Sft«a¥tt©«Eftai 

jRSR«#* *fc, SdMraR'tfcJiS 

fcffiV>STN&^©&il*-FfcBffiUT, 

5. 

[0ffl©fg»£R?J3] 



8fW¥7-2 80 65 

12 

rai] moawsRW*****©^^ 

[02] f 1 ©»?|ft«9W*fc»©«E-*****tt 

0. 

[0 3] »l©*WfcKW-r*ft»©ffla-]fiMM»tt 

0. 

[04] j8i©»?86«W"rs)t»©aft-ajiWtt 
0. 

[05 3 »2©5MI*RWr**:»©¥iIH. 

[06] JBl©»W©S51©*«W*RW"r*&»©¥ 

m. 

[0 7] JBl©*fflffl»l©«K««K9W*ft:B&©I 

[0 8] % 1 (omwom 1 ©sisg«3jsi5jBji-5fci*©ef 

B0. 

[0 9 ] m 1 ©^©si 1 ©*««©iBft-a3MM*tt 
[010] m 1 ©»«©» 1 ©»««©w*-wm* 

ttH. 

[■ 1 1 ] JB 1 ©*W©» 2 ©jfeK«|*«iB1-«&»© 
©tB0. 

[0 1 2 ] si 1 ©^bj<c^ 2 oMni«inr«&»o 
£#Ji0 o 

[■ 1 3 ] JR 1 ©»W©» 2 ©3KttM©4SA -«WM» 
140. 

[0 1 4] ft 1 ©»W©|I3 ©jt««©«ft-Sja*» 
140. 

[0 1 53 SI 1 ©*W©»4 ©^H0!l©$«0. 

[0 1 63 SSI ©»W©»4©3)dt«©fflft-aiW 

140 o 

[017] su©»«©»4©isjM»©aa-aaMM* 

140. 

[018] »2©»W©*««*RW-r*fc*©¥lB 

[01 9] si 2 <Dfmommmo$i& -«B*waa. 

[020] * 1 ©fgBJ©SI 5 ©*i»||*RWr*&J&© 

¥®0t»f®0. 

[021] hi ©«■»©*» 5 ommMomfi -sam* 

[02 2] JBl©5BW©»5©3)OB«ftRi!W*fc»© 

flas. 

[0 2 3] si i ©*ih©jb6 ©«it«*R?rr«&»© 

¥®0t»rffl0. 

[0 2 4] S1©»W©»7©^W*RHT*&*© 
¥ffi0<!:»fffl0. 

[0 2 5] a*8fSIHit*&*CSft-*l«»tt 

[026] flaas»ftR9rr*fca6©-i*is©ia»H. 

[0 2 7] «3|^*R!»T*&»©«EE-a»«*tt 
[028] «&*£RBJt3fc® ©-B*©^ 5 ^. 
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0o 

[03 0] «3teSHSS«Srr*»U60»fHH. 

[031] «*^*«H*-*fc©©SrHH. 

[03 2] «*ftffftR9rr4&J&©S«-ailWtt 
[0 3 3] «*8«*RE-r*fc»©«ft-»i*4*tt 

00 

[034] «*s*sfajrr*fc»©«a-aiM^ 

0o 

[035] tB^*«fjrr*fc»©8«H. 

[«F*©R«] 

11, 51, 61, 8 8, 11 9, 12 9, 159, 1 
8 1 WA 

1 2, 5 2, 6 2, 8 9, 1 1 1 0, 1 2 1 0, 1 5 1 

o, 1 82 mm 

I 3, 5 3, 6 3, 7 5, 1 2 7, 1 5 7, 1 8 3, 3 

II m®a 

1 4, 5 4, 6 4, 7 6, 1 2 8, 1 5 8, 1 8 4, 3 
12 &®b 

i5, 55 

6 5, 1 2 4, 1 2 6, 1 5 4, 1 5 6, 1 8 5 

71 mm 

72 mm 

7 3 5H>^n™5- 

7 4 7*M/5*Xh 

81, 111, 1 2 5, 1 5 5, 3 5 3 TFTSS 

8 2, 1 1 8, 2 6 0, 2 8 0, 3 5 2 
X* 

8 3, 112, 2 8 1 mmmm 



4, 1 1 5, 1 2 3, 1 5 3, 3 5 5 M&lMfc 

5, 117 #9-7^/Wa 
S, 116 jftWR 

7, 114 ttfamm 

13 mm 

2i, 151 mm. 

2 2 IffflTNti 

52 mm 

0 0, 2 2 0, 2 3 0, 
0 1, 2 3 1, 2 4 1, 



2 4 0, 6 0 jjyzmi 

3 5 6 j£*«*;fctt$*- 



2 0 2 



20 5, 221 0, 235 
2 0 6, 2 2 8, 2 3 6, 2 4 6, 3 5 8 ^2©iBX 



2 0 3, 2 3 2, 2 3 3, 2 4 2, 2 4 3, 3 
2 2 7, 2 34, 244, 3 54 Sgl©!i3t 



2 0 7, 
20 8, 
2 0 9, 
2 3 7 
2 2 1, 

22 6 
20 1 
20 1 
30 0 
30 1 



2 29 

2 3 8, 24 8 y-MSiSpygi 

239, 249 *m&m 

2 2 2, 2 2 1 1, 2 3 1 2, 



0, 2 2 3, 2 3 1 0 MIBAMtA 

1, 2 24, 2 3 1 1 

,313 mm 



31] 



j: 



,11 WA 1 1 /%, 



(11) 



if#H¥7-2 8 0 6 5 




[013] ^143 
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(15) 



4#M^ 7-2 8 0 6 5 
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